Recently we found that firefly luciferase is a bifunctional enzyme, showing the luminescence activity and the synthetic activity of fatty acyl-CoA from various long chain fatty acids in the presence of ATP, Mg 2+ and CoA (Oba et al. 2003, FEBS Lett. 540: 251-254). In Drosophila melanogaster genome, the most homologous gene to firefly luciferase gene is CG6178 and was not characterized. To understand the function of the CG6178 gene product, the cDNA was cloned and expressed in E.coli cells. The purified CG6178 gene product showed the fatty acyl-CoA synthetase activity, similar to firefly luciferase. However, the luminescence activity of the CG6178 gene product was not detected in the presence of firefly luciferin, ATP, Mg 2+ and CoA. The luciferyl adenylate was not formed during this reaction. These results and the phylogenetic analyses strongly suggest that firefly luciferase may be evolved from the fatty acyl-CoA synthetase in an insect lineage.
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